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(57) ABSTRACT

A method for manufacturing a liquid container, the liquid
container including: a case having a containing section for
containing liquid; a supply port for supplying the liquid from
the containing section to the outside thereof; and a detection
member for detecting an amount of the liquid 1n the contain-
ing section, wherein the containing section 1s divided into a
first containing chamber, a second containing chamber, a
third containing chamber and a fourth containing chamber in
a tlow of the liquid from the containing section to the supply
port, the method comprising: forming an 1njection port on an
upstream part of the flow from the fourth containing chamber,
the 1njection port being communicated with the inside of the
containing section; and injecting the liquid from the 1njection
port.

17 Claims, 17 Drawing Sheets

P
1140 — 180" | |
VACUUM
T1ANK PUMP
12001130 — 1170 1300
INJECTION VACUUM
PUMP CHAMBER 1400
1120~ —1160.
VALVE VALVE
1110 — 1150
1190
~ ” ——— \: "
45 10

31




U.S. Patent Jul. 21, 2015 Sheet 1 of 17 US 9,085,113 B2

12

OPERATION . i
SECTION E::/ :

%\/

SUB-SCANNING 1

DIRECTION S
(DIRECTION|} g2
i —5 9
B -
i S
i MAIN SCANNING | :
i DIRECTION 1
: - > ‘
| :
! PA -
|
! CONTROL
! UNIT
|
i
i
i
|




US 9,085,113 B2

Sheet 2 of 17

Jul. 21, 2015

U.S. Patent

F1G. 2A

FIG. 2B

11, 11f
B
s

N
gy -
// g (g (g}




U.S. Patent Jul. 21, 2015 Sheet 3 of 17 US 9,085,113 B2

F1G. 3

101 103

1006




U.S. Patent Jul. 21, 2015 Sheet 4 of 17 US 9,085,113 B2

27



US 9,085,113 B2

Sheet Sof 17

Jul. 21, 2015

U.S. Patent

FIG. 5A

87

75, 15C

\

85 89

642 /5, 75a 73, 73C

7
71, 71e

r8t/4b

23

FIG. 9B

71, 71c¢

-
20\ \az|
\\ﬁrsﬂﬂn

LD

b

E ..__ - ™
FARA
( 17




U.S. Patent Jul. 21, 2015 Sheet 6 of 17 US 9,085,113 B2

FIG. 6A
95 85 87
a8 75,752 |73, 73¢ 75,750 |
23 ._;/ = /
75b "
| T /
61\ ,.--—91/4 89
%ﬂ' Bt 71, Te
71, 7T1d—¢ ﬂ [~ —
/
Il
* X
M, Ma 93
FIG. 6B
83
r % N 85 87
84rb 04a 79, 5a 7:13, 73C 75. 75¢
23 f,/ = / .
' At T5b |
L ' o\
/ / /89
ﬂ% _ / ? /e
Al Al A : |
71, 71d ﬂ _ \65




U.S. Patent Jul. 21, 2015 Sheet 7 of 17 US 9,085,113 B2

FIG. 7 100
/
179
141-
: 183
87—
13- é
( 147 185- 167
55 h_ 189
103 89
" 153
e
" 199—|
" 203
i 157 193 '!I 93
-ML2
o - o1 195
| 163 o5l | <21
— 213
84b - — S
3 207 - 215
171 S
169 173
S = 209+ | 217
167 - |
- 173 101—
- ML 719 106
227
85 ot
221 -
N 181 S 229
223+ 73
179 - — -
225+

33



US 9,085,113 B2

Sheet S8 of 17

Jul. 21, 2015

U.S. Patent

OLL VL —]

91/ i\

h 091 -,

--IF---—----—-----------L

7

VY



@\ |
as
o
= 7 .
% ¢/ YRV y
= 1 1 F 66C 6B GOl G0¢
M /mrm _,_mm.& f\m
- T — — ,. e . rﬂ,l.lﬂ /
7 e 7
q o
21 7 /12 14 n
- d 1 G2 .
ot MHON n
% 901 | B
= avy— | e | 150l ‘sgl
ot 2 DL -
G/L 10l 18l N 1
= , : | BAlE= 8 Y |81
= LS 1T , S )
3 N ~ =
_m._. N ﬁl@ /,, "/
- Ww\ ,F_I _Iﬂ. .\.\ = \=/ ,.,(\\ \ |
| JA
o1 151 | g1 E5F 7HE 8:/9 GoL ‘vl Sl
G0l ‘BS .«
£

6 Ol

U.S. Patent



e el
:‘N "..,__ ‘. /

1 |
e

., }

!

£

/ ‘, ||

US 9,085,113 B2
>

\H\\\H\hﬁ\.\ QL7555 2
P o A o ._\_‘.\1 .' i, 7
LSS LTS LSS ATS L LSL LSS S LIS LIS S 4 ™ H\.\\\‘\g “
LIS 53 LIS LA, “ \ 7
é — \&\W‘fvf \ . .“w
b T T LTI I T TIIITILH ﬁ \@‘er ......\\\. /
Ll e . L N o Z
L L 'l ! I > é%ﬂg/— m\ ____m
/
11 N\ \ m ||
2 Ny R R / /
LN N \ | |
___\._ — ﬂ/f / If.ﬂ % “
A== NI\ . N / /
R ‘., Z
= Lz (@ | w
2 N R D N 7 7
— A YA i 1 K -y e \ m “
Z N N , D 4 N 7 7
1 By N 7
g m B /ﬂﬂﬂ%ﬁ%% / fm m .__,.s,.__,.am\
m ___m._ r?f%/ L T T T ..__‘._.“‘\\ ALLLLLSLLSTILTILS, m
7 — LLLELTELTITILLES L LT LIS IE 7, eicioo ] 4
~ “ 7 . \\\\\\\\\\H\\\hﬂ\ .\\\\.______.\f m “ —
L m A AT AT LS TLLTIIHY \.ﬂ‘\., 4 |\ N N —\ m m
W W\\H\ — m N m N 7 /
- ==Y g / 7
S “\“___ — ___\___ m
m | 72 / Z
m |8 7 Gh % m
A ) - ol p M=
/ 1 B’ /
S “ o - / / ___M_ A T A I AT AT,
_.._ i LTS LIIS LTS LIS S L
m m 1\\\\\' m N Iff___.r...._ "m J“ ST L LISLLTS LSS LIS IS \\bﬂ\\\\\.ﬂi\_m
2_-_..,. 5 Lm R —
y— m | \H\M.... \.....\.__\\\ I LIIEELL TSI ATIL,
e\ m__. > hﬂ“\\\\h\kﬁ\\hﬁh KLLLsld f
= AN _|
-

T \ eG/ 'G/
\ V@ v o8
/8

U.S. Patent
-
O
LL



U.S. Patent Jul. 21, 2015 Sheet 11 of 17 US 9,085,113 B2

‘ X
. i Y b £ Y /1
' I . EL | (
ululm E_j ( mlululu]il
| . Eﬂ ﬁ:ﬁ t < 5 < L Z
| I Y A I ™ A m— Y | 2 ™ ___! _____ -
1 : ,F"?‘\l)
O || e
@ [
—V T T T—F T—T -— |
N n R > 2 2 ) LD
, N
O~
Oy -
— [~
1/ 1 N 17 N L/ O
_ — — N
— e WS B x 3 - -
- rdl o fe— ..\ \W% / PQ
\ S N %‘ o
~— X E\\‘ ) / N
- o I 7 ] r 7 \ "E\:\: - ,-—"‘-J
: ¢ MmN N
G -" _\-:\\—F
LL “Noo
- N - w17 Y17 N1/ G_;Cc:j
I A1 £ r "*‘----..,N
~—
=1 B
LO) .
O 1—T1 T T T—= A
"Fl N T EI Ij I\""n
L IF
[
-~ IP—"‘ :
— | —r ST L
~ | VR A A/ A/— —F
—H H= ] = | == )
= = = S | "'r """""""
-4 | | l j ‘,-=H y
— 'h.:.i' E— -.|_
=< : = % |- | R

71d/ ;
N



U.S. Patent Jul. 21, 2015 Sheet 12 of 17 US 9,085,113 B2

FIG. 12

START

O
PREPARING STEP
Y.
INJECTING STEP
O3
INFORMATION UPDATING STEP



U.S. Patent

1200 <

Jul. 21, 2015 Sheet 13 of 17

1110

INJECTION VACUUM
PUMP CHAMBER

1120 | 1160,
VALVE VALVE

»1300

US 9,085,113 B2

1400

1190




U.S. Patent

Jul. 21, 2015 Sheet 14 of 17

FIG. 14

SEALING STEP

S11

512

o513

o14

o515

516

o17

US 9,085,113 B2



U.S. Patent

Jul. 21, 2015 Sheet 15 of 17 US 9,085,113 B2

2

r_ ~-- -~ """ ""-"-—""-""""-—"""-—-—""""-—""""-"""-"--—-—"""-""""])T"- ""-"-—""""=""-"""-""-—"""=—'‘"""""—'‘"/'""=""=¥"/="—"7"-=" _‘

| SUB-SCANNING

DIRECTIONy

DIRECTION
-

> 2200, 10

9

CONTROL
UNIT

OPERATION '
SECTION C::V 3

12

T

PA

1
— - - - - — e — i —— i —— e —— — - - e ——— —— i —— i —— i —




U.S. Patent Jul. 21, 2015 Sheet 16 of 17 US 9,085,113 B2

FIG. 16A
2000k
2400
2100
FIG. 16B
20003\

2100 A*\I 2400




U.S. Patent Jul. 21, 2015 Sheet 17 of 17 US 9,085,113 B2

FIG. 17

2100

2200, 10

33

PRINIING | _pe0g




US 9,085,113 B2

1

METHOD FOR MANUFACTURING LIQUID
CONTAINER, AND LIQUID CONTAINER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Japanese Patent Appli-
cation No. 2012-191473 filed on Aug. 31, 2012, and Japanese
Patent Application No. 2012-213718 filed on Sep. 27, 2012.
The entire disclosures of Japanese Patent Application Nos.
2012-191473 and 2012-213718 are hereby incorporated
herein by reference.

BACKGROUND

1. Technical Field

The present invention relates to a method for manufactur-
ing a liquid container, and a liquid container.

2. Related Art

In the related art, as a techmque for supplying ink to a
printer that 1s an example of a liqud ¢jecting apparatus, a
technique using an 1nk cartridge (also simply referred to as “a
cartridge™) has been known. The cartridge 1s manufactured
with the 1k injected thereto. The cartridge mounted on the
printer supplies the ink mside to the printer via a supply port.
In the related art, the cartridge 1s replaced with a new one
when the 1k gets consumed and a remaining amount of the
ink inside becomes zero or a small amount. In addition, the
cartridge may be re-manufactured by re-injecting the 1nk into
the used cartridge. In the related art, the cartridge may include
a detection member (for example, a piezoelectric element or
a prism. Also 1t 1s referred to as a first member) which can be
used to detect a state of remaining amount of ink (presence or
absence ol a remaining amount of the 1k or the remaining
amount of the 1nk) (see, for example, JP-A-2010-5938).

However, 1n order to increase an ink amount in the car-
tridge, 1t 1s conceivable to increase the volume of the contain-
ing section in which the 1nk 1s contained 1n the cartridge. As a
method of increasing the volume of the containing section,
for example, a method of widening the area of the containing
section 1n a direction intersecting a vertical direction 1n a use
state of the cartridge 1s exemplified. Therefore, 1t 1s possible to
avold that the cartridge protrudes in the vertical direction.
However, when the area of the containing section 1s widened
in the direction intersecting the vertical direction, detection
accuracy in detecting the remaining amount of the ink tends to
deteriorate easily. This 1s because a level of a liquid surface of
the 1k 1n the cartridge, 1n which the volume of the contaiming,
section 1s large, 1s lower than that in the cartridge, 1n which the
volume of the containing section 1s small, even though the
remaining amounts of the ink are the same 1n both cases.

To deal with such a thing, 1t 1s conceivable to divide the
cartridge mto small rooms of which the capacity 1s smaller
than that of the containing section and to provide the detection
member 1in the small room. If such small rooms are provided,
it 1s easy to keep the liquid surface in the small room at a high
level even 11 the remaining amount of the 1nk 1s small. Thus,
it 1s possible to avoid deterioration of the detection accuracy
in detecting the remaining amount of the ink. As a method for
injecting the ink with respect to the cartridge having such a
configuration, a method 1s conceivable i which the 1nk 1s
injected from the small room. However, when the ink 1is
injected from the small room, air bubbles may be mixed into
the small room. If the air bubbles are mixed into the small
room, the air bubbles are adhered to the detection member. As
a result, there 1s a problem that the detection accuracy in
detecting the remaining amount of the 1nk 1s easy to deterio-
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rate. Such a problem 1s not limited to the cartridge in which
the 1k 1s contained and the problem 1s common even 1n a
liquid container which contains liquid other than the ink.

SUMMARY

The mvention can be realized 1n the following forms or
application examples.

Application Example 1

According to this application example, there 1s provided a
method for manufacturing a liquid container, the liquid con-
tainer including: a case having a containing section for con-
taining liquid; a supply port for supplying the liquid from the
containing section to the outside thereof; and a detection
member for detecting an amount of the liquid 1n the contain-
ing section, wherein the containing section 1s divided into a
first containing chamber, a second containing chamber, a
third containing chamber and a fourth containing chamber in
a flow of the liquid from the containing section to the supply
port, the first containing chamber which 1s provided for con-
taining the liquid, the second containing chamber which 1s
provided on a downstream part of the flow from the first
containing chamber and communicates with the first contain-
ing chamber, the third containing chamber which 1s provided
on a downstream part of the tflow from the second containing
chamber and communicates with the second containing
chamber, and the fourth containing chamber which is pro-
vided on a downstream part of the flow from the third con-
taining chamber and communicates with the third containing
chamber, the fourth containing chamber being partitioned
from the third containing chamber with a first sheet member,
the detection member being located in the fourth containing,
chamber, the method comprising: forming an injection port
on an upstream part of the flow from the fourth containing
chamber, the injection port being communicated with the
inside of the containing section; and injecting the liquid from
the 1njection port.

In this case, since the liquid 1s injected into the containing
section from the injection port formed on the upstream part
from the fourth containing chamber in which the detection
member 1s provided, 1t is easy to avoid that the air bubbles are
mixed 1nto the fourth containing chamber when the liquid 1s
injected. Thus, 1t 1s easy to suppress that the air bubbles are
adhered to the detection member. Accordingly, 1t 1s easy to
avold deterioration of the accuracy in detecting the liquid
amount.

Application Example 2

In the method for manufacturing the liquid container
according to the application example, the case including a
first outer wall, an opening section being formed 1n a first
outer wall of the case, the opening section being opened from
the outside of the case toward the 1nside of the fourth con-
taining chamber, the detection member having light transmis-
s1ion property and protruding from the opening section nto
the fourth containing chamber 1n a state where the opening
section 1s covered by the detection member from the outside
of the case, a flow path communicating between the third
containing chamber and the fourth containing chamber, the
flow path including a first outer wall flow path which 1s
provided on the first outer wall, the first outer wall tlow path
being sealed from the outside of the case with a second sheet
member having the light transmission property, the injection



US 9,085,113 B2

3

port being formed 1n the second sheet member in the first
outer wall flow path 1n the process of forming an 1njection port
of the method.

In this case, the liquid can be 1njected from the first outer
wall side, 1n which the detection member having the light
transmission property 1s provided, into the containing section
via the first outer wall flow path. Therefore, the state of
injection of the liquid via the detection member can be visu-
ally recognmized when the liquid 1s injected.

Application Example 3

In the method for manufacturing the liquid container
according to the application example, a bending section being
provided in the flow path, the bending section communicating
between the first outer wall flow path and the fourth contain-
ing chamber, wherein forming the injection port including
forming the mjection port between the first outer wall flow
path and the bending section.

In this case, at least a portion of the liquid injected from the
first outer wall flow path reaches the 1inside of the containing
section via the bending section. In a case where the air
bubbles are mixed 1nto the 1injected liquid, the air bubbles are
casy to be caught in the bending section when the liquid
passes through the bending section. Therefore, it 15 easier to
avold mixing of the air bubbles 1nto the fourth containing
chamber.

Application Example 4

In the method for manufacturing the liquud container
according to the application example, the third containing
namber having the largest volume among the first containing
namber, the second containing chamber, the third containing
namber and the fourth containing chamber, wherein forming
e 1njection port including forming the injection port in the
1rd containing chamber.

In this case, since the liquid can be 1njected from the third
containing chamber having the largest volume among the first
contaiming chamber, the second containing chamber, the third
containing chamber and the fourth containing chamber, the
liquid can be effectively injected into the containing section.

-
-
-

C
C
C
t
t

Application Example 5

In the method for manufacturing the liquid container
according to the application example, wherein forming the
injection port including forming the injection port in the
outside of a region overlapping the fourth containing cham-
ber.

In this case, the liquid can be 1njected so as to avoid the
region overlapping the fourth containing chamber when the
liquid 1s 1njected from the third containing chamber. There-
fore, when the liquid 1s 1njected, 1t 1s easy to avoid the damage
to the fourth containing chamber.

Application Example 6

In the method for manufacturing the liquid container
according to the application example, wherein forming the
injection port including forming the mjection port in a flow
path communicating between the third contaiming chamber
and the second containing chamber.

In this case, since the liqud can be injected into the flow
path communicating between the third contaiming chamber
and the second containing chamber, 1t 1s possible to inject the
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4

liquid to both the third containing chamber and the second
containing chamber at the same time.

Application Example 7

In the method for manufacturing the liquid container
according to the application example, the tlow path including
a second outer wall flow path that 1s provided on the second
outer wall of the case, the second outer wall tlow path being
sealed from the outside of the liquid container with a third
sheet member, wherein forming the 1njection port including
forming the mjection port in the third sheet member.

In this case, since the injection port 1s formed 1n the third
sheet member, 1t 1s possible to avoid forming of the 1injection
port 1n the case.

Application Example 8

In the method for manufacturing the liquid container
according to the application example, wherein forming the
injection port including forming the injection port in the
second containing chamber.

In this case, since the liquid can be injected from the second
containing chamber between the first containing chamber and
the third containing chamber, it 1s possible to 1nject the liquad
cificiently to both the first containing chamber and the third
containing chamber.

Application Example 9

In the method for manufacturing the liquid container
according to the application example, a flow path communi-
cating between the second containing chamber and the first
containing chamber, the flow path including a third outer wall
flow path provided on the second outer wall of the case, the
third outer wall flow path being sealed with the third sheet
member, wherein forming the injection port including form-
ing the 1njection port 1n the third sheet member.

In this case, since the liquid can be 1njected from the third
outer wall tlow path 1ncluded 1n the flow path between the
second containing chamber and the first containing chamber,
it 15 possible to inject the liquid in both the second containing
chamber and the first contaiming chamber at the same time.

Application Example 10

In the method for manufacturing the liquid container
according to the application example, the containing section
including: a partition wall which partitions the second con-
taining chamber and the first containing chamber; and a rib
which 1s opposite to the partition wall 1n a position spaced
apart from the partition wall 1n the first containing chamber,
wherein forming the injection port including forming the
injection port between the partition wall and the r1b.

In this case, since the injection port 1s formed between the
partition wall and the r1b, 1t 1s possible to reduce the detflection
caused to the case when forming the injection port.

Application Example 11

In the method for manufacturing the liquid container
according to the application example, the containing section
including: a partition wall which partitions the second con-
taining chamber and the first containing chamber; and a rib
which 1s opposite to the partition wall 1n a position spaced
apart from the partition wall in the first containing chamber,
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wherein forming the injection port including forming the
injection port in a side of the rib opposite to the partition wall.

In this case, since the liquid can be injected from the side of
the rib opposite to the partition wall 1nto the first containing
section, even though the air bubbles are mixed mto the
injected liquid, the air bubbles are easy to be caught 1n the rib.
Therefore, 1t 1s easier to avoid mixing of the air bubbles into
the fourth containing chamber.

Application Example 12

In the method for manufacturing the liquud container
according to the application example, the case including: an
air communication chamber which makes the first containing
chamber communicate with the outside of the case via an air
opening hole provided 1n the case, the air communication
chamber being provided on an upstream part of the tlow from
the first containing chamber, wherein forming the injection
port including forming the injection port on the upstream part
of the tlow from the first containing chamber.

In this case, since the liquid can be injected from the
upstream part of the tlow from the first containing chamber
into the containing section, the air bubbles are difficult to
reach the fourth containing chamber even though the air
bubbles are mixed into the 1njected liquid.

Application Example 13

In the method for manufacturing the liquid container
according to the application example, a flow path communi-

cating between the air communication chamber and the first
containing chamber, the tlow path including a fourth outer
wall flow path that 1s provided on the second outer wall of the
case, the fourth outer wall flow path being sealed with the
third sheet member, wherein forming the injection port
including forming the njection port in the third sheet mem-
ber.

In this case, since the mjection port 1s formed 1n the third
sheet member which seals the fourth outer wall flow path, 1t 1s
possible to avoid forming of the injection port 1n the case.

Application Example 14

In the method for manufacturing the liquid container
according to the application example, wherein forming the
injection port including forming the injection port 1n the air
communication chamber.

In this case, since the liquid can be injected from the air
communication chamber on the upstream part of the flow
from the first containing chamber into the containing section,
the air bubbles are further difficult to reach the fourth con-
taining chamber even though the air bubbles are mixed into
the 1njected liquud.

Application Example 15

In the method for manufacturing the liqud container
according to the application example, the case including: a
second air communication chamber communicating respec-
tively with the fourth outer wall flow path and the first con-
taining chamber, the second air communication chamber
being provided between the fourth outer wall tlow path and
the first containing chamber, wherein forming the injection
port including forming the injection port on the upstream part
of the tlow from the first containing chamber and the down-
stream part of the tlow from the fourth outer wall tlow path.
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6

In this case, since the liquid can be injected from the
upstream part of the tlow from the first containing chamber
into the contaiming section, the air bubbles are difficult to
reach the fourth containing chamber even though the air
bubbles are mixed into the mjected liquid.

Application Example 16

In the method for manufacturing the liquid container
according to the application example, a flow path communi-
cating between the second air communication chamber and
the first containing chamber, the flow path including a fifth
outer wall tlow path provided on the second outer wall of the
case, the fifth outer wall flow path being sealed with the third
sheet section, wherein forming the mjection port including
forming the mjection port 1n the third sheet member.

In this case, since the 1njection port 1s formed 1n the third
sheet member which seals the fifth outer wall flow path, 1t 1s
possible to avoid forming of the injection port 1n the case.

Application Example 17

In the method for manufacturing the liquid container
according to the application example, wherein forming the
injection port mncluding forming the injection port in the
second air communication chamber.

In this case, since the liquid can be injected from the second
air communication chamber on the upstream part of the flow
from the first contaiming chamber 1nto the containing section,
the air bubbles are difficult to reach the fourth contaiming
chamber even though the air bubbles are mixed into the
injected liquad.

Application Example 18

According to this application example, there 1s provided a
liquid container which 1s manufactured by the method for
manufacturing the liquid container described above.

In this case, the liquid contamner of the Application
Example 1s manufactured by the manufacturing method 1n
which the air bubbles are difficult to be mixed into the fourth
containing chamber. Thus, 1t 1s easy to suppress adhering of
the air bubbles to the detection member in the liquid con-
tainer. Accordingly, 1t 1s easy to avoid deterioration of the
accuracy 1n detecting the liquid amount.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be described with reference to the
accompanying drawings, wherein like numbers reference like
clements.

FIG. 1 1s a view 1llustrating a schematic configuration of a
liquid ejecting system 1n an embodiment.

FIGS. 2A and 2B are perspective views illustrating exteri-
ors of a cartridge 1n the embodiment.

FIG. 3 1s an exploded perspective view of the cartridge 1n
the embodiment.

FIG. 4 15 an exploded perspective view of the cartridge 1n
the embodiment.

FIGS. 5A and 5B are perspective views illustrating exteri-
ors of a case 1n the embodiment.

FIGS. 6A and 6B are perspective views illustrating the
exteriors of the case in the embodiment.

FIG. 7 1s a view schematically illustrating a flow path from
an air opening port to a supply port 1n the embodiment.

FIG. 8 1s a plan view 1illustrating the case in the embodi-
ment.
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FIG. 9 1s a side view illustrating the case in the embodi-
ment.

FIG. 10 1s a side view 1illustrating the case 1n the embodi-
ment.

FI1G. 11 1s abottom view illustrating the case 1n the embodi-
ment.

FIG. 12 1s a flowchart illustrating flow of a method for
manufacturing the cartridge in the embodiment.

FIG. 13 1s a view 1illustrating a schematic configuration of
an injection system in the embodiment.

FI1G. 14 1s a flowchart 1llustrating flow of 1njection process
in the embodiment.

FIG. 15 1s a view 1llustrating another example of a printer
in the embodiment.

FIGS. 16 A and 16B are perspective views 1llustrating exte-
riors ol another example of the printer 1n the embodiment.

FIG. 17 1s a view describing flow of an 1nk 1n another
example of the printer 1n the embodiment.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

As an example, an embodiment of a liquid ejecting system
will be described with reference to the drawings. In addition,
in each of the drawings, 1n order to make the size of each
configuration to a recognizable degree, the configuration or
the member may have a different scale.

Configuration of Liquid Ejecting System

As illustrated 1n FIG. 1, a liquid ejecting system 1000 has
a printer 1 that1s an example of a liquid ejecting apparatus and
a cartridge 10 that 1s an example of a liquid container which
contains an ink as the liquid. The printer 1 1s an 1nk jet type
printing apparatus which performs printing on a printing,
paper PA by ¢jecting the ink toward the printing paper PA
from a printing head. The printer 1 has a holder 3, a first motor
5, a second motor 7, a control unit 9, an operation section 12,
an interface 13 and a detection device 13.

The holder 3 includes the printing head (not 1llustrated)
ejecting the ink onto a side facing the printing paper PA. In
addition, the holder 3 1s detachably mounted with the car-
tridge 10. Each cartridge 10 contains cyan, magenta, yellow
ink and the like, respectively. The ink contained 1n the car-
tridge 10 1s supplied to the printing head of the holder 3 and
the 1nk 1s ejected onto the printing paper PA.

The first motor 5 drives the holder 3 in a main scanming
direction. The second motor 7 transports the printing paper
PA 1n a sub-scanning direction. The control unit 9 controls the
entire operation of the printer 1. The detection device 15 1s
provided 1n the printer 1 and optically detects a remaining,
amount of the mk 1n the cartridge 10. In the embodiment, as
a method for detecting the remaining amount of the ink, a
method for detecting whether or not the remaining amount of
the 1k 1n the cartridge 10 1s lower than a predetermined
amount 1s employed.

The control unit 9 controls the first motor 5, the second
motor 7 and the printing head and then the printing 1s per-
formed, based on printing data received from a computer 17
or the like connected via the predetermined interface 13. In
addition, the control unit 9 determines a remaining amount
state (the remaining amount of the 1nk or presence or absence
of the k) of the ik in the cartridge 10, based on a result
received from the detection device 135. The operation section
12 1s connected to the control unit 9 and accepts various types
of operations from a user.

Configuration of Cartridge

The cartridge 10 has a substantially rectangular parallel-

epiped shape as illustrated 1n FIG. 2 A that 1s an first perspec-
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tive view of an exterior of the cartridge 10 and FIG. 2B that 1s
a second perspective view of an exterior of the cartridge 10. In
addition, XY Z axes, which are coordinate axes orthogonal to
each other, are denoted 1n FIGS. 2A and 2B. The XYZ axes
are also denoted 1n the drawings 1llustrated below as neces-
sary. A Z-axi1s negative direction 1s a vertical downward direc-
tion 1 a mounted state (a mounted posture) in which the
cartridge 10 1s mounted on the printer 1 disposed on a hori-
zontal plane. In addition, the horizontal plane 1s a plane par-
allel to an X-axis direction and a Y-axis direction.

An outer surface (an outer case) of the cartridge 10 has six
surfaces 11. Hereinafter, when identifying the six surfaces 11,
respectively, the six faces 11 are denoted as a bottom surface
11a, an upper surface 115, a front surtface 11c¢, a rear surface
114, a right side surface 11le and a leit side surface 11/,
respectively. The six surfaces 11 can be also considered as an
outer case member configuring the outer case of the cartridge
10. Each of the surfaces 11 is in a planar shape. The term “in
a planar shape” means a condition where the entire surfaces
are completely planar or a condition where a part of the
surfaces 1s uneven. In other words, the surfaces may have
some uneven parts. Each exterior surface 11 1s a substantially
rectangular shape in a plan view. The outer surface (the outer
case) of the cartridge 10 includes a film 21 configuring a part
of the left side surface 11f, a case 23, a cover 25 and a cover
2’7 configuring the right side surface 11e.

In addition, the term ““the bottom surface 11a” has a defi-
nition that can include a wall forming a bottom wall of the
cartridge 10 1n the mounted state and may be also referred to
as “a bottom surface wall section (the bottom wall)”. In addi-
tion, the term “the upper surface 115 has a definition that can
include a wall forming an upper wall of the cartridge 10 1n the
mounted state and may be also referred to as “an upper sur-
face wall section (the upper wall)”. In addition, the term “the
front surface 11¢” has a defimition that can include a wall
forming a front surface wall of the cartridge 10 in the mounted
state and may be also referred to as “a front surface wall
section (the front surface wall)”. In addition, the term “the
rear surface 114" has a definition that can include a wall
forming a rear surface wall in the mounted state and may be
also referred to as “arear surface wall section (the rear surface
wall)”. In addition, the term “the right side surface 11¢” has a
definition that can include a wall forming a right side wall 1n
the mounted state and may be also referred to as “a right side
surface wall section (the right side surface wall)”. In addition,
the term ““the left side surface 11/ has a definition that can
include a wall forming a left side wall 1n the mounted state and
may be also referred to as “a lett side surface wall section (the
lett side surface wall)”. In addition, “the wall section™ or “the
wall” 1s not necessary to be formed 1n a single wall and may
be formed 1n a plurality of walls. For example, the bottom
surface wall section (the bottom surface 11a) 1s a wall which
1s positioned 1n the Z-axis negative direction side with respect
to an mner space ol the cartridge 10. In other words, as
illustrated 1n FIG. 2B, the bottom surface wall section (the
bottom surface 11a) 1s formed with the cover 25 or the case
23, a detection member 29 described below or the like.

The bottom surface 11a and the upper surface 115 face
cach other having a clearance 1n the Z-axis direction. The
front surface 11¢ and the rear surface 11d face each other
having a clearance 1n the X-axis direction. The right side
surface 11e and the left side surface 11f Tace each other having
a clearance 1n the Y-axis direction. A length (a length in the
X-axis direction), a width (a length 1n the Y-axis direction)
and a height (a length 1n the Z-axis direction) of the cartridge
10 become larger 1n the order of the length, the width and the
height. Magnitude relation among the length, the width and
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the height of the cartridge 10 may be changed arbitrarily. For
example, it can be longer 1n the order of the height, the length
and the width or the height, the length and the width may be
the same with each other.

Asillustrated in FI1G. 2B, a supply section 31 1s provided on
the bottom surface 11a. The supply section 31 protrudes from
the bottom surface 11qa 1n the Z-axis negative direction. The
supply section 31 has a substantially cylindrical shape. The
bottom surface 11a 1s a horizontal surface in the mounted
state. A liquid supply needle, which 1s inserted into the supply
section 31 to supply the ink to the printing head, 1s provided
in the holder 3. A supply port 33 1s formed on an end surface
of the supply section 31 to supply the 1ink 1n the cartridge 10
to the outside. The liquid supply needle i1s inserted into the
supply port 33 and then the cartridge 10 1s connected to the
holder 3. Belore the cartridge 10 1s mounted on the printer 1,
the supply port 33 1s blocked by a film 35. The film 35 1s
configured so as to be broken by the liquid supply needle.

The bottom surface 11a has the detection member 29. In
the embodiment, the detection member 29 1s provided 1n a
position which 1s nearer to the rear surface 114 than the front
surface 11c¢. In other words, the detection member 29 1s
provided 1n a position which 1s nearer to the rear surface 11d
than a position 1n which the supply section 31 1s provided in
the bottom surface 11a. The detection member 29 1s used to
detect the remaining amount state of the liquid in the cartridge
10 using the detection device 15. The detection member 29 1s
transparent and covers an opening section (described below)
provided 1n the bottom surface 11a of the case 23 from out-
side. The opening section provided in the bottom surface 11a
of the case 23 communicates with a containing section (de-
scribed below) containing the k. In the embodiment, the
containing chamber can be visibly recognized through the
detection member 29. In addition, the detection member 29
may be semi-transparent.

As 1llustrated 1n FIGS. 2A and 2B, the front surface 11c¢
intersects the bottom surface 11a. In addition, the front sur-
face 11c¢ intersects the upper surface 115. A circuit substrate
40 1s provided 1 a position which 1s nearer to the bottom
surface 11a than the upper surface 115 1n the front surface
11c. A plurality of terminals 41 are formed on a surface of the
circuit substrate 40. Each of the plurality of terminals 41,
which come into contact with a corresponding terminal of a
plurality of terminals 1n an apparatus side, are provided in the
holder 3 1n the mounted state. In this way, the circuit substrate
40 1s electrically connected to the control unit 9 of the printer
1. In addition, a rewritable memory is provided on a rear
surface of the circuit substrate 40. Information regarding the
cartridge 10 such as a consumption amount of the ink or the
color of the 1nk of the cartridge 10 1s recorded 1n the memory.
In addition, alever 43 1s provided 1n a position which i1s nearer
to the upper surtface 115 than the circuit substrate 40 in the
front surface 11c. The lever 43 1s elastically deformed and 1s
used for mounting and demounting the cartridge 10 in the
printer 1.

As 1llustrated 1n FIG. 2A, an air opening port 45 1s formed
on the upper surface 115. The air opening port 45 1s an
opening for introducing the air into the cartridge 10. A film 47
for sealing the air opening port 45 1s attached to the cartridge
10 which 1s ready to be used after the 1ink 1s contained. When
the cartridge 10 1s used, the user mounts the cartridge 10 on
the holder 3 after peeling off the film 47.

Herein, directions of the cartridge 10 can be defined as
tollows using the XY Z axes that are coordinate axes orthogo-
nal to each other. In other words, a direction 1n which the
bottom surface 11a and the upper surface 115 are opposite to
each other 1s the Z-axis direction. In addition, a direction from
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the bottom surface 11a to the upper surtace 115 1n the Z-axis
direction 1s a Z-axis positive direction. In addition, a direction
from the upper surface 115 to the bottom surface 11a in the
Z-axi1s direction 1s a Z-axis negative direction. In addition, a
direction 1n which the front surface 11¢ and the rear surface
114 are opposite to each other 1s the X-axis direction. In
addition, a direction from the rear surface 114 to the front
surface 11¢ 1n the X-axis direction 1s an X-axis positive direc-
tion. In addition, a direction from the front surface 11c¢ to the
rear surface 114 1n the X-axis direction 1s an X-axis negative
direction. In addition, a direction 1n which the right side
surface 11e and the left side surface 11/ are opposite to each
other 1s the Y-axis direction. In addition, a direction from the
left side surface 11fto the right side surface 11e 1n the Y-axis
direction 1s a Y-axis positive direction. In addition, a direction
from the right side surface 11e to the left side surface 11/ 1n
the Y-axis direction 1s a Y-axis negative direction.

In addition, directions of the cartridge 10 can be defined as
follows using the XY Z axes that are coordinate axes orthogo-
nal to each other. A direction 1n which the supply section 31
extends from the bottom surface 11a 1s the Z-axis direction. A
direction from the upstream part to the downstream part in a
flow direction of the fluid 1s the Z-axis negative direction 1n
the Z-axis direction. In addition, a direction from the down-
stream part to the upstream part in the flow direction of the
fluid 1s the Z-axis positive direction 1n the Z-axis direction. In
addition, when the cartridge 10 1s mounted and demounted 1n
the holder 3, a moving direction of the cartridge 10 may be
referred to as the Z-axis direction. When the cartridge 10 1s
mounted on the holder 3, the moving direction thereof 1s the
Z-axi1s negative direction in the Z-axis direction. When the
cartridge 10 1s demounted from the holder 3, the moving
direction thereof 1s the Z-axis positive direction in the Z-axis
direction. In addition, a direction, 1n which the cartridge 10
mounted on the holder 3 1s moved 1n the main scanming
direction by the driving of the first motor 3 (FIG. 1), 1s the
Y-axis direction. In addition, the length direction of the car-
tridge 10 1s the X-axis direction, the width direction thereof 1s
the Y-axis direction and the height direction thereof 1s the
/-axi1s direction.

As 1llustrated 1n FI1G. 3, the cartridge 10 has a valve unit 51,
a supply section unit 33, a filter 35 and a film 57 1n addition to
the configuration described above. In addition, as 1llustrated
in FI1G. 4, the cartridge 10 has a label 59, a film 61, a rein-
forcing member 63 and a film 65.

Herein, the case 23 will be described. The case 23 has five
walls 71 as illustrated 1n FIG. SA that 1s a first perspective
view ol an exterior of the case 23 and FIG. SB that is a second
perspective view of an exterior of the case 23. The case 23 has
a concave shape surrounded by the five walls 71. Herematfter,
when 1dentitying the five walls 71, respectively, the five walls
71 are denoted as a first wall 714, a second wall 7154, a third
wall 71c¢, a tourth wall 714 and a fifth wall 71e, respectively.
The first wall 71a configures a portion of the bottom surface
11a of the cartridge 10. The film 21 1s bonded to the second
wall 715. The third wall 71¢ configures a portion of the upper
surface 115 of the cartridge 10. The fourth wall 714 config-
ures a portion of the front surface 11¢ of the cartridge 10. The
fifth wall 71e configures a portion of the rear surface 114 of
the cartridge 10.

The first wall 71a and the third wall 71c¢ are opposite to
cach other having a clearance 1n the Z-axis direction. The
fourth wall 714 and the fifth wall 71e are opposite to each
other having a clearance 1n the X-axis direction. The second
wall 715 1ntersects the first wall 71a, the third wall 71c¢, the
fourth wall 714 and the fifth wall 71e. The first wall 71a
intersects the fourth wall 714 and the fifth wall 71e. The third
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wall 71c¢ also intersects the fourth wall 714 and the fifth wall
71e. In this way, the case 23 has the concave shape 1n which
the second wall 7154 1s a bottom. Then, a rear surface of each
of the walls 71 configures inner walls 73 of the case 23 having
the concave shape. The case 23 has five inner walls 73 corre-
sponding to the five walls 71, respectively. Hereinalter, when
identifying the five inner walls 73, respectively, the five inner
walls 73 are denoted as a first inner wall 734, a second 1nner
wall 7354, a third inner wall 73¢, a fourth inner wall 734 and a
fifth inner wall 73e. The first inner wall 73a corresponds to the
first wall 71a. Similarly, the second 1nner wall 735 corre-
sponds to the second wall 715, the third inner wall 73¢ cor-
responds to the third wall 71¢, the fourth iner wall 73d
corresponds to the fourth wall 714 and the fifth inner wall 73e
corresponds to the fifth wall 71e.

A plurality of partition plates 75 are provided 1n the case
23. The 1nside of the case 23 1s divided 1nto a plurality of
chambers by the plurality of partition plates 75. In the
embodiment, three partition plates 75 are provided 1n the case
23 and the 1nside of the case 23 1s divided into five chambers
by the three partition plates 75. Heremafter, when identifying,
the three partition plates 75, respectively, the three partition
plates 75 are denoted as a first partition plate 75a, a second
partition plate 755 and a third partition plate 75¢, respectively.
The first partition plate 734 1s provided from the third inner
wall 73c¢ throughout the first inner wall 73a (a rear surface of
the first wall 71a) 1n the Z-axis direction. The second partition
plate 7556 1s provided from the fourth inner wall 734 (a rear
surface of the fourth wall 71d) throughout the fifth inner wall
73e 1n the X-axis direction. The first partition plate 75a and
the second partition plate 756 cross each other. The third
partition plate 75¢ 1s positioned between the first partition
plate 75a and the fifth inner wall 73e, and 1s provided from the
third mner wall 73 ¢ throughout the second partition plate 755
in the Z-axis direction.

Three chambers in the five chambers divided by the three
partition plates 75, which are interposed between the first
partition plate 75q and the fifth inner wall 73e, have functions
as a containing section 81 containing the k. On the other
hand, two chambers interposed between the first partition
plate 75a, the fourth 1nner wall 73d (a rear surface of the
tourth wall 71d) have functions as an air introducing section
83 introducing air. The air introducing section 83 1ncludes a
first air chamber 84a and a second air chamber 845. The
containing section 81 includes a first containing chamber 85,
a second containing chamber 87 and a third containing cham-
ber 89. A bank 91 1s provided in the third containing chamber
89. The bank 91 1s provided in annular shape 1n the second
inner wall 735 and protrudes from the second 1nner wall 735.
Inside of a region surrounded by the bank 91 1s partitioned
from the third containing chamber 89 as a fourth containing
chamber 93. In other words, the third containing chamber 89
includes the fourth containing chamber 93.

End portions of three partition plates 75 which are opposite
to the second mner wall 735 side and end portions of four
walls 71 except the second wall 715, which are opposite to the
second inner wall 735 side, have the same height with each
other 1n the Y-axis direction. Then, the film 65 1llustrated 1n
FIG. 4 1s bonded throughout end portions of three partition
plates 75 which are opposite to the second mnner wall 7356 side
and end portions of four walls 71 except the second wall 715,
which are opposite to the second 1nner wall 735 side. In this
way, five chambers partitioned by three partition plates 75 are
sealed individually. In addition, as illustrated 1n FIG. SA, a
bank 97 1s provided 1n the case 23 throughout end portions of
three partition plates 75 which are opposite to the second
inner wall 736 side and end portions of four walls 71 except
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the second wall 715, which are opposite to the second inner
wall 735 side. In the embodiment, the film 65 1llustrated 1n
FIG. 4 1s welded to the bank 97.

An end portion of the bank 91 which 1s opposite to the
second inner wall 735 side 1s positioned nearer to the second
inner wall 7356 side than end portions of three partition plates
75 which are opposite to the second mnner wall 735 side. In
other words, a height of the bank 91 in the Y-axis direction 1s
lower than a height of the three partition plates 75 in the Y-axis
direction. Thus, the fourth contaiming chamber 93 surrounded
by the bank 91 1s housed 1n the third containing chamber 89.
Then, As illustrated 1n FIG. 6 A which 1s a perspective view
illustrating a state where the film 61 1s bonded to the case 23,
the film 61 1s bonded to the end portion of the bank 91 which
1s opposite to the second mner wall 7356 side. In this way, the
fourth containing chamber 93 1s partitioned from the third
containing chamber 89. In addition, a rib 95 1s provided 1n the
first containing chamber 85. The r1b 95 1s positioned between
the first partition plate 75a and the third partition plate 75¢
and 1ntersects the second 1nner wall 735 and the third inner
wall 73c. For example, the case 23 having the configuration
described above may be manufactured by molding synthetic
resin such as polyethylene, polystyrene and polypropylene.

As 1llustrated 1n FIG. 5B, the second wall 715 has a valve
chamber 101, a separation chamber 103 and a plurality of
grooves 105. A valve hole 106 1s formed 1n a bottom portion
of the valve chamber 101. The valve chamber 101, the sepa-
ration chamber 103 and the plurality of the grooves 103 have
concave shapes which are concave from the second wall 715
to the second mner wall 7356 side, respectively. The valve
chamber 101, the separation chamber 103 and the plurality of
the grooves 105 configure a portion of a flow path of the air or
the ink. A bank 107, which 1s convex from the second wall 715
to a side opposite to the second mner wall 735 side, 1s pro-
vided 1n a periphery of the valve chamber 101, the separation
chamber 103 and the plurality of the grooves 105, respec-
tively. The film 21 illustrated 1n FIG. 3 1s bonded to the bank
107. In this way, the valve chamber 101, the separation cham-
ber 103 and the plurality of the grooves 105 are sealed indi-
vidually and respectively.

As1llustrated 1n FIG. 3, the valve unit 51 1s contained in the
valve chamber 101. The separation chamber 103 1s covered
from the outside by the filter 55. In a state where the valve unit
51 1s contained 1n the valve chamber 101 and the separation
chamber 103 1s covered by the filter 55, the film 21 1s bonded
to the case 23. Thus, the valve unit 51 1s surrounded by the
film 21 and the case 23. In addition, the filter 55 1s also
surrounded by the film 21 and the case 23. The filter 55 1s
configured of a material which permits transmission of the
gas or does not permit transmission of the liquid. The valve
chamber 101, the separation chamber 103 and the plurality of
the grooves 105 have functions as the tlow path of the air or
the ink by bonding the film 21 to the case 23.

The valve unit 51 includes a valve body 111, a spring 113
and a spring seat 115. Since the valve body 111 1s deformed.,
based on a pressure difference of the flow path interposing the
valve body 111 1n the flow direction of the fluid from the air
opening port 45 to the supply port 33, the valve unit 51 opens
and closes the flow path. The spring 113 biases the valve body
111 1n a direction that presses the valve body 111 to the valve
hole 106. A pressure on the downstream part (also referred to
as “downstream part from the valve”) from the valve chamber
101 1s adjusted to be lower than a pressure on the upstream
part (also referred to as “upstream part from the valve”) from
the valve chamber 101 by the valve body 111 and the down-
stream part from the valve 1s a negative pressure with respect
to the atmosphere pressure. When the cartridge 10 1s mounted
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on the printer 1 and the ink on the downstream part from the
valve 1s consumed, an absolute value of the negative pressure
on the downstream part from the valve 1s increased and the
valve body 111 1s deformed so as to be separated from the
valve hole 106. Then, the ink in the valve chamber 101 1s
supplied to the downstream part from the valve chamber 101
and the downstream part from the valve returns to a negative
pressure in a predetermined range. In this way, the valve body
111 1s deformed so that the valve hole 106 1s blocked by a
torce of the spring 113. In addition, as the 1k in the contain-
ing section 81 1s consumed, the atmosphere (the air) 1s 1ntro-
duced to the containing section 81 via the air opening port 45.

The supply section unit 53 1s provided in the supply section
31. The supply section unit 53 includes a seal member 117, a
spring seat 119 and a spring 121. The seal member 117 seals
between an 1inner wall of the supply section 31 and an outer
wall of the liquid supply needle so as not to have a clearance
therebetween when the liquid supply needle of the printer 1 1s
inserted mnto the supply section 31. The spring seat 119 abuts
the seal member 117 to close the flow path in the supply
section 31 when the cartridge 10 1s not mounted on the holder
3. The spring 121 is biased in a direction in which the spring
seat 119 abuts the seal member 117. When the liquid supply
needle 1s inserted 1nto the supply section 31, the liquid supply
needle pushes up the spring seat 119 in the Z-axis positive
direction, a clearance occurs between the spring seat 119 and
the seal member 117, and the ink 1s supplied from the clear-
ance to the liquid supply needle.

As 1llustrated 1n FIG. 3, an opening section 123 and a
plurality of grooves 125 are provided 1n the first wall 71a (the
bottom surface 11a) of the case 23. A prism section 127
provided in the detection member 29 i1s inserted into the
opening section 123. The opening section 123 1s sealed by the
detection member 29 1n a state where the prism section 127 1s
inserted. The plurality of the grooves 125 have a concave
shape which 1s concave from the first wall 71a to the third
inner wall 73¢ (FIGS. SA and 5B) side, respectively, 1n other
words, toward the inside of the case 23. The plurality of the
grooves 125 configure a portion of the tlow path of the air or
the ink, respectively. A bank 129, which 1s convex from the
first wall 71a to a side opposite to the mside of the case 23, 1s
provided around each of the plurality of the grooves 125. The
film 57 1s bonded to the bank 129. In this way, each of the
plurality of the grooves 125 is individually sealed, respec-
tively. The cover 25 1s attached to the case 23 so as to cover the
f1lm 57. The cover 25 also configures a portion of the bottom
surface 11a by covering a portion of the first wall 71a of the
case 23.

The prism section 127 protrudes into the fourth containing,
chamber 93 and functions as the detection member to opti-
cally detect whether or not the ink 1s present by the detection
device 15 provided in the printer 1. For example, the prism
section 127 1s a member having light transmission property
and forming of a synthetic resin such as polypropylene. A
member configuring the detection member 29 including the
prism section 127 may not be transparent 1f the member has
an appropriate light transmission property. In addition, 11 the
optical detection 1s not performed, the detection member 29
may not have the light transmission property. In addition, i
the optical detection 1s not performed, a member which does
not transmit light may be attached or coating may be applied
to the surface of the prism section 127. For example, the
presence or absence of the ink 1n the fourth containing cham-
ber 93 1s detected as follows. An optical sensor having a light
emitting element and a light receiving element 1s provided 1n
the detection device 15 provided 1n the printer 1. The light 1s
emitted from the light emitting element to the prism section
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127 of the detection member 29. When the 1nk 1s present
around the prism section 127, the light passes through the
prism section 127 and 1s directed into the fourth contaiming
chamber 93. Meanwhile, when the ink 1s not present around
the prism section 127, the light emitted from the light emitting
clement 1s retlected by two retlecting surfaces of the prism
section 127 and reaches the light receiving element. The
printer 1 determines whether or not the 1nk 1s present in the
fourth containing chamber 93, based on whether the light
reaches the light receiving element.

As described above, the fourth containing chamber 93 is
provided 1n the third containing chamber 89. The volume of
the fourth containing chamber 93 1s smaller than the volume
of the third containing chamber 89. The third containing
chamber 89 has a wider bottom area 1n a direction crossing the
vertical direction compared to the fourth containing chamber
93. Then, the prism section 127 protrudes into the fourth
containing chamber 93 having a smaller volume than the third
containing chamber 89. In other words, in the embodiment, a
coniiguration 1s employed in which the remaining amount of
the ik 1s detected by detecting the 1nk amount 1n the fourth
containing chamber 93 via the prism section 127 provided 1n
the fourth containing chamber 93.

Herein, for example, the presence or absence of the ink
may be detected (detecting the remaining amount of the nk)
even 1n a configuration in which the fourth containing cham-
ber 93 1s omitted and the prism section 127 1s provided 1n the
third contamlng chamber 89. In this configuration, the
remammg amount of the ink 1s detected by detecting the ink
amount 1n the third containing chamber 89. However, 1n this
configuration, detection accuracy 1n detecting the remaining
amount of the 1nk tends to deteriorate easily compared to the
embodiment. This 1s because variation 1n an absolute amount
of the 1k 1s increased when the area of the contaiming section
1s increased 1n the direction crossing the vertical direction 1n
a case where the level of the liquid surface of the ik for
detecting the remaining amount of the ink has the same varia-
tion.

Accordingly, in the embodiment, the configuration 1is
employed 1n which the fourth containing chamber 93 having
the volume smaller than that of the third containing chamber
89 1s divided 1n the third contaiming chamber 89 and the prism
section 127 1s provided 1n the fourth containing chamber 93.
In this way, even when the level of the liquid surface of the ink
detecting the remaining amount of the ink 1s varied, the varia-
tion 1n the absolute amount of the ink can be decreased. As a
result, 1t 1s possible to avoid deterioration of the detection

accuracy 1n detecting the remaining amount of the ink.
As described above, the film 61 illustrated in FIG. 4 1s

bonded to the bank 91 1n the third containing chamber 89. In
the embodiment, the film 61 1s welded to the bank 91. The
reinforcing member 63 1s provided in the third contaiming
chamber 89 after the film 61 1s bonded to the bank 91. As
illustrated 1n FIG. 6B that 1s a perspective view 1llustrating a
state where the reinforcing member 63 1s incorporated to the
case 23, the reinforcing member 63 1s fitted into the third
containing chamber 89. The case 23 1s reinforced by the
reinforcing member 63 and deflection or deformation of the
case 23 can be reduced. Then, the film 65 1s bonded to the case
23 after the reinforcing member 63 1s fitted into the third
containing chamber 89. In the embodiment, the film 635 is
welded over the ends portion of three partition plates 75 and
the ends portion of four walls 71 except the second wall 715.

As 1llustrated 1n FI1G. 4, the cover 27 1s provided 1n a side
opposite to the case 23 side with respect to the film 635. A
surface of the cover 27 opposite to the case 23 configures the
right side surface 11e. In addition, the cover 27 configures a
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portion of the bottom surface 11a by covering a portion of the
first wall 71a of the case 23. In addition, the cover 27 config-
ures a portion of the front surface 11¢ by covering a portion of
the fourth wall 71d of the case 23. In addition, the cover 27
configures a portion of the rear surface 11d by covering a
portion of the fifth wall 71e of the case 23.

As 1llustrated 1n FIG. 4, a groove 131 1s provided on the
third wall 71¢ (the upper surface 115) of the case 23. The
groove 131 has a concave shape which 1s concave from the
third wall 71c¢ to the first inner wall 73a side, 1n other words,
toward the inside of the case 23. The groove 131 configures a
portion of the flow path of the air or the k. A bank 133,
which 1s convex from the third wall 71c¢ to a side opposite to
the inside of the case 23, 1s provided around the groove 131.
Thelabel 59 1s bonded to the bank 133. In this way, the groove
131 1s sealed.

The flow path from the air opening port 435 to the supply
port 33 will be described. Herein, to facilitate the understand-
ing, first, the tflow path from the air opening port 45 to the
supply port 33 1s conceptually described. In addition, a direc-
tion ifrom the air opening port 45 to the supply port 33 1s a
direction 1n which the liquid flows. Then, the direction is
standard of “upstream” and “downstream”. As illustrated 1n
FIG. 7, a tlow path 100 from the air opening port 45 to the
supply port 33 includes the separation chamber 103, the first
air chamber 84a, the second air chamber 8454, the first con-
taining chamber 85, the second containing chamber 87, the
third containing chamber 89, the fourth containing chamber
93, and the valve chamber 101. The separation chamber 103
1s provided on the downstream part of the flow path 100 from
the air opening port 45. The first air chamber 844 1s provided
on the downstream part from the separation chamber 103. The
second air chamber 845 1s provided on the downstream part
from the first air chamber 84a. The first containing chamber
85 1s provided on the downstream part from the second air
chamber 845. The second containing chamber 87 1s provided
on the downstream part from the first containing chamber 85.
The third containing chamber 89 1s provided on the down-
stream part from the second containing chamber 87. The
tourth containing chamber 93 1s provided on the downstream
part from the third containing chamber 89. The valve chamber
101 1s provided on the downstream part from the fourth
containing chamber 93.

The air opening port 45 and the separation chamber 103
communicate with each other via a first inner flow path 141
and a serpentine flow path 143. The first inner tlow path 141
1s provided on the downstream part from the air opening port
45. The air opening port 45 communicates with the first inner
flow path 141. The serpentine tlow path 143 1s provided onthe
downstream part from the first inner tlow path 141. The first
inner flow path 141 and the serpentine flow path 143 commu-
nicate with each other via a communication port 145. The
serpentine flow path 143 and the separation chamber 103
communicate with each other via a communication port 147.
The serpentine flow path 143 1s formed 1n an elongated ser-
pentine state 1 order to elongate the length of the flow path
from the air opening port 45 to the first contaiming chamber
85. In this way, 1t 1s possible to suppress evaporation of a
liquid component of the ik 1n the containing section 81. In
the middle of the separation chamber 103, a filter 55 1s dis-
posed so as to divide the tlow path. It 1s possible to suppress
entering of the ik mto the upstream part of the tlow path 100
from the filter 55 by the filter 55 even when the 1nk 1s flowed
back to the upstream part from the first containing chamber
85.

The separation chamber 103 and the first air chamber 844
communicate with each other via an upper surface tlow path
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149 and a first surface flow path 151. The upper surface tlow
path 149 1s provided on the downstream part from the sepa-
ration chamber 103. The separation chamber 103 communi-
cates with the upper surface tlow path 149 via a communica-
tion port 153. The first surface flow path 151 1s provided on
the downstream part from the upper surface flow path 149.
Theupper surface flow path 149 and the first surface flow path
151 communicate with each other via a communication port
155. The first surface flow path 151 and the first air chamber
84a communicate with each other via a communication port
157.

The first air chamber 84a and the second air chamber 845
communicate with each other via a second surtace flow path
159. The second surface tlow path 159 1s provided on the
downstream part from the first air chamber 84a. The first air
chamber 84a communicates with the second surface flow
path 159 via a communication port 161. The second surface
flow path 159 and the second air chamber 845 communicate
with each other via a communication port 163.

The first air chamber 84a and the second air chamber 845
captures (traps) the ink which 1s flowed back when the air 1n
the contaiming section 81 1s inflated due to a increase 1n the
temperature or the like and the 1nk 1n the containing section 81
1s flowed back to the upstream part from the first containing
chamber 85. In this way, the 1nk, which 1s flowed back to the
upstream part from the first containing chamber 85, can be
prevented from leaking from the air opening port 45. In the
embodiment, the volume of the second air chamber 845 close
to the first containing chamber 85 in the plurality of the air
chambers are larger than the volume of the first air chamber
84a. In this way, even when the 1nk 1s flowed back, the ink can
be trapped at further downstream part thereof (a part away
from the air opening port 45).

The second air chamber 845 and the first containing cham-
ber 85 communicate with each other via a second inner flow
path 165, a third surface tflow path 167 and a third inner flow
path 169. The second mner flow path 165 1s provided on the
downstream part from the second air chamber 845. The sec-
ond air chamber 8456 communicates with the second 1nner
flow path 165 via a communication port 171. The third sur-
face tlow path 167 1s provided on the downstream part from
the second 1nner tlow path 165. The second mner flow path
165 and the third surface tlow path 167 communicate with
cach other viaa communication port 173. The third inner flow
path 169 1s provided on the downstream part from the third
surface flow path 167. The third surface flow path 167 and the
third 1nner tlow path 169 communicate with each other via a
communication port 175. The third inner flow path 169 and
the first containing chamber 85 communicate with each other
via a communication port 177.

In the embodiment, the atmosphere (air) brought into the
flow path 100 via the air opening port 45 can be supplied on
the downstream part from the first containing chamber 83
including the first containing chamber 835 by the flow path
from the air opening port 45 to the third inner flow path 169.

The first containing chamber 85 and the second containing,
chamber 87 communicate with each other via a fourth surface
flow path 179. The fourth surface flow path 179 1s provided on
the downstream part from the first containing chamber 85.
The first contaiming chamber 85 communicates with the
fourth surface tlow path 179 via a communication port 181.
The fourth surface flow path 179 and the second containing
chamber 87 communicate with each other via a communica-
tion port 183.

The second containing chamber 87 and the third containing,
chamber 89 communicate with each other via a fifth surface

flow path 183. The fifth surface tlow path 185 1s provided on
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the downstream part from the second containing chamber 87.
The second containing chamber 87 communicates with the
fifth surface tflow path 185 via a communication port 187. The
fifth surface flow path 185 and the third containing chamber
89 communicate with each other via a communication port
189.

The third containing chamber 89 and the fourth containing,
chamber 93 communicate with each other via a first lower
surface flow path 191, a fourth 1nner flow path 193 and a sixth
surface tlow path 195. The first lower surface flow path 191 1s
provided on the downstream part from the third contaiming,
chamber 89. The third containing chamber 89 communicates
with the first lower surface flow path 191 via a communica-
tion port 197. The fourth 1nner flow path 193 1s provided on
the downstream part from the first lower surtace tflow path
191. The first lower surtace flow path 191 and the fourth inner
flow path 193 communicate with each other via a communi-
cationport 199. The sixth surface flow path 195 1s provided on
the downstream part from the fourth inner tflow path 193. The
fourth inner flow path 193 and the sixth surface flow path 1935
communicate with each other via a communication port 201.
The sixth surface tlow path 195 and the fourth containing
chamber 93 communicate with each other via a communica-
tion port 203.

The fourth containing chamber 93 and the valve chamber
101 communicate with each other via a seventh surface tlow
path 205, a second lower surface flow path 207 and a first case
inner flow path 209. The seventh surface flow path 205 is
provided on the downstream part from the fourth containing
chamber 93. The fourth containing chamber 93 communi-
cates with the seventh surface flow path 205 via a communi-
cation port 211. The second lower surface tlow path 207 1s
provided on the downstream part from the seventh surface
flow path 205. The seventh surface flow path 205 and the
second lower surface tlow path 207 communicate with each
other via a communication port 213. The first case imnner flow
path 209 1s provided on the downstream part from the second
lower surface flow path 207. The second lower surface flow
path 207 and the first case inner tlow path 209 communicate
with each other via a communication port 213. The first case
inner flow path 209 and the valve chamber 101 communicate
with each other via a communication port 217.

The valve chamber 101 and the supply port 33 communi-
cate with each other via a second case 1inner flow path 219, a
third lower surface tflow path 221, a eighth surface tlow path
223 and a supply path 225. The second case 1mnner flow path
219 1s provided on the downstream part from the valve cham-
ber 101. The valve chamber 101 communicates with the
second case 1nner tlow path 219 via the valve hole 106. The
third lower surface tlow path 221 1s provided on the down-
stream part from the second case mnner tlow path 219. The
second case 1mner flow path 219 and the third lower surface
flow path 221 communicate with each other via a communi-
cation port 227. The eighth surface flow path 223 is provided
on the downstream part from the third lower surtace flow path
221. The third lower surface flow path 221 and the eighth
surface flow path 223 communicate with each other via a
communication port 229. The supply path 225 1s provided on
the downstream part from the eighth surface tlow path 223.
The eighth surface flow path 223 and the supply path 2235
communicate with each other via a communication port 231.
Then, the supply port 33 1s provided on the downstream part
from the supply path 223.

Next, the above described tlow path 100 will be explained
with reference to the configuration of the case 23. As illus-
trated 1n FIG. 8, the air opening port 435 1s open toward the

third wall 71¢ of the case 23. The first mner flow path 141
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from the air opening port 45 to the communication port 145
extends along the Y-axis direction in the case 23. The first
inner flow path 141 leads from the third wall 71 ¢ to the second
wall 715 starting from the air opening port 45. As 1llustrated
in FIG. 9, the communication port 145 1s open toward the
second wall 71b. The first inner flow path 141 leads from the
third wall 71¢ to the communication port 145.

The serpentine tlow path 143 1s provided on the second
wall 7156 and configured by the groove 1035 connected to the
communication port 145. The serpentine flow path 143 com-
municates with the separation chamber 103 via the commu-
nication port 147. In addition, in FIG. 9, 1n order to facilitate
understanding of the configuration, hatching is carried out in
the bank 107 surrounding the grooves 103 or the separation
chamber 103 and the valve chamber 101. The separation
chamber 103 1s provided 1n the second wall 71b. The com-
munication port 153 1s open inside the separation chamber
103. As 1llustrated in FIG. 8, the communication port 153
which 1s open toward the second wall 715 communicates with
the upper surface tlow path 149. The upper surface tlow path
149 1s provided in the third wall 71¢ and 1s configured by the
groove 131 connected to the communication port 153. In
addition, 1n FIG. 8, 1n order to facilitate understanding of the
configuration, hatching 1s carried out in the bank 133 sur-
rounding the groove 131. The upper surface flow path 149
leads from the third wall 71c¢ to the communication port 155
of the second wall 715 starting from the communication port
153.

As 1llustrated 1n FIG. 9, the communication port 155 is
open toward the second wall 715. The groove 105 connected
to the communication port 155 communicates with the com-
munication port 157 as the first surface flow path 151. The
communication port 157 1s open toward the second wall 715.
As 1llustrated 1n FI1G. 10, the communication port 157 com-
municates with the first air chamber 844. In addition, in FIG.
10, 1n order to facilitate understanding of the configuration,
hatching 1s carried out in the bank 97. The communication
port 161 1s open inside the first air chamber 84a. Asillustrated
in FIG. 9, the communication port 161 open inside the first air
chamber 84a 1s also open toward the second wall 715. The
groove 105 connected to the communication port 161 com-
municates with the communication port 163 as the second
surface tlow path 159. The communication port 163 1s open
toward the second wall 7156. As 1illustrated 1n FIG. 10, the
communication port 163 communicates with the second air
chamber 845b.

The communication port 171 1s open 1nside the second air
chamber 8456. As illustrated in FIG. 11, the communication
port 171 open 1nside the second air chamber 845 communi-
cates with the second inner flow path 165. The second 1nner
flow path 165 extends along the Y-axis direction in the case
23. The second inner tflow path 1635 leads to the second wall
715 after passing through the case 23 in the Y-axis direction
starting from the communication port 171. As illustrated 1n
FIG. 9, the communication port 173 1s open 1n the second wall
71b. The second 1nner flow path 165 leads to the communi-
cation port 173. The communication port 173 1s open toward
the second wall 7154. the groove 105 connected to the com-
munication port 173 communicates with the communication
port 175 as the third surface tlow path 167. The communica-
tion port 175 1s open toward the second wall 715. As 1illus-
trated i FI1G. 8, the communication port 175 communicates
with the third inner flow path 169. The third mner tflow path
169 extends along the Y-axis direction in the case 23. The
third imnner flow path 169 leads to the communication port 177
alter passing through the case 23 1n the Y-axis direction start-
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ing from the communication port 175. As 1llustrated in FIG.
10, the communication port 177 communicates with the first
containing chamber 85.

The communication port 181 1s open inside the first con-
taining chamber 85. As illustrated 1n FIG. 9, the communica-
tion port 181 open 1nside the first containing chamber 85 1s
also open toward the second wall 71b. The groove 105 con-
nected to the communication port 181 communicates with the
communication port 183 as the fourth surface flow path 179.
The communication port 183 1s open toward the second wall
71b. As 1llustrated 1 FIG. 10, the communication port 183
communicates with the second containing chamber 87.

The communication port 187 1s open inside the second
containing chamber 87. As illustrated in FIG. 9, the commu-
nication port 187 open 1nside the second containing chamber
87 1s also open toward the second wall 715. The groove 105
connected to the communication port 187 communicates with
the communication port 189 as the fifth surface flow path 185.
The communication port 189 1s open toward the second wall
71b. As 1llustrated 1 FIG. 10, the communication port 189
communicates with the third containing chamber 89.

The communication port 197 is open 1nside the third con-
taining chamber 89. As illustrated 1n FIG. 11, the communi-
cation port 197 open inside the third containing chamber 89 1s
also open toward the first wall 71a. The grooves 125 con-
nected to the communication port 197 communicates with the
communication port 199 as the first lower surface flow path
191. The communication port 199 1s open toward the first wall
71a. As 1llustrated in FIG. 9, the communication port 199
communicates with the fourth inner flow path 193. The fourth
iner flow path 193 extends along the Z-axis direction 1n the
case 23. The fourth 1nner flow path 193 leads from the first
wall 71a to the second wall 715 staring from the communi-
cation port 199. The communication port 201 1s open toward
the second wall 715. The fourth inner flow path 193 leads
from the first wall 71a to the communication port 201.

The groove 105 connected to the communication port 201
communicates with the communication port 203 as the sixth
surface tflow path 1935. The communication port 203 1s open
toward the second wall 7154. As 1illustrated 1in FIG. 10, the
communication port 203 communicates with the fourth con-
taining chamber 93. The communication port 211 1s open
inside the fourth containing chamber 93. As illustrated 1n
FIG. 9, the communication port 211 open inside the fourth
containing chamber 93 1s also open toward the second wall
71b. The grooves 105 connected to the communication port
211 communicates with the communication port 213 as the
seventh surface tflow path 205. As illustrated in FIG. 11, the
communication port 213 communicates with the communi-
cation port 215 via the second lower surface flow path 207
configured of the grooves 125. The communication port 215
1s open toward the first wall 71a. As 1llustrated 1n FI1G. 10, the
communication port 215 communicates with the first case
inner tlow path 209. The first case inner tlow path 209 com-
municates with the communication port 217.

As 1llustrated 1n FIG. 9, the communication port 217 1s
open 1nside the valve chamber 101 on the second wall 715.
The valve hole 106 1s open 1nside the valve chamber 101. As
illustrated in FI1G. 10, the valve hole 106 open 1nside the valve
chamber 101 1s also open toward the second mner wall 7356
and communicates with the second case mner flow path 219.
The second case 1nner flow path 219 communicates with the
communication port 227. As illustrated in FIG. 11, the com-
munication port 227 1s open toward the first wall 71a. The
communication port 227 communicates with the communi-
cation port 229 via the third lower surface tlow path 221
configured of the grooves 125. As 1llustrated 1n FIG. 9, the
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communication port 229 1s open toward the second wall 715.
The grooves 105 connected to the communication port 229
communicates with the communication port 231 as the eighth
surface flow path 223. The communication port 1s open
toward the second wall 716. The commumnication port 231
communicates with the supply path 225. The supply path 225
extends 1n the Z-axis direction in the case 23 and communi-
cates with the supply port 33.

As 1llustrated 1n FIG. 7, for example, the 1nk fills up to a
liquid level ML1 that 1s a position of the liquid surface 1llus-
trated 1n a broken line when manufacturing the cartridge 10.
In the embodiment, the liquid level ML1 1s set 1inside the first
containing chamber 835. As the ink in the cartridge 10 1s
consumed by the printer 1, the liquid level moves down-
stream, the air flows 1nto the cartridge 10 from the upstream
part of the flow path 100 via the air opening port 45. Then, as
consumption of the ik proceeds, the liquid level 1s lowered
down to a liquid level ML2 1n the fourth containing chamber
93. At this time, the prism section 127 protrudes from the
liguid level ML2. Then, the control unit 9 detects that the
remaining amount of the ik 1n the cartridge 10 1s run out or
1s decreased using the detection device 15. Then, the control
unit 9 stops printing at a previous stage before the ink 1n the
cartridge 10 1s completely consumed and notifies the user that
the 1nk 1s run out. In this way, 1t 1s possible to avoid driving the
printing head 1n a state without the k. If the printing head 1s
driven 1n a state where the ink 1s empty, the air 1s mixed nto
the printing head and a problem may occur. In the embodi-
ment, 1t 1s possible to avoid such a situation.

Method for Manufacturing Cartridge

A method for manufacturing the cartridge 10 will be
described. In the embodiment, the method for manufacturing
the cartridge 10 by re-injecting (refill processing) the ink in
the cartridge 10 1n which the imnk 1s consumed and a remaining
amount of the ik 1s at a predetermined value or less is
described. In addition, the method for manufacturing the
cartridge 10 described below can be also used as the method
for the manufacturing the cartridge 10 by injecting the ik 1n
the unused cartridge 10 prior to containing the 1nk.

As 1llustrated in FI1G. 12, the method for manufacturing the
cartridge 10 in the embodiment includes a preparing step S1
preparing the cartridge 10 described above, an 1njecting step
S2 containing the ink 1n the containing section 81 by injecting,
the ink and an information updating step S3. In addition, 1n
the embodiment, as a method for injecting the ink 1n the
injecting step S2, a method for imjecting the 1ink from the
upstream part from the fourth containing chamber 93 1n the
flow path 100 leading from the air opening port 45 to the
supply port 33 1s employed.

The information updating step S3 1s a step in which infor-
mation of the ink consumption amount in a memory provided
in the circuit substrate 40 of the cartridge 10 1s rewritten as a
usable value. When the 1nk 1s used and the remaining amount
of the ik 1n the cartridge 10 1s at a predetermined value or
less, the information indicating the remaining amount of the
ink which 1s at the predetermined value or less may be stored
in the memory. In this case, the printer 1 determines that the
ink 1s not present in the cartridge 10 and may not proceed to
a normal printing operation. In the embodiment, 1n the imnfor-
mation updating step S3, the information of the 1nk consump-
tion amount in the memory 1s updated to the usable value
indicating that the 1nk 1s at the predetermined value or more.
In this way, when the cartridge 10 1s mounted on the printer 1,
the printer 1 proceeds to the normal printing operation. In
addition, the step S3 may be omutted.

For example, an mjection system 1100 1llustrated 1n FIG.
13 may be used for injecting the ink in the injecting step S2.




US 9,085,113 B2

21

The mjection system 1100 includes an injection device 1200,
a vacuum device 1300 and a suction device 1400. The injec-
tion device 1200 includes a tube 1110, a valve 1120, an
injection pump 1130 and a tank 1140. The valve 1120 1s
disposed at the upstream part from the tube 1110. The 1njec-
tion pump 1130 of the injection device 1200 1s disposed at the

upstream part of the injection device 1200 from the valve
1120 of the injection device 1200. The tank 1140 1s disposed

at the upstream part from the injection pump 1130. For
example, the tube 1110 can be a needle-shaped tube. A tip
portion 1110a of the tube 1110 1s open and the ik can be
flowed out from the tip portion 1110a. FI1G. 13 schematically

illustrates a state of injection of the ink from the sixth surface
flow path 195. The vacuum device 1300 includes a tube 1150,

a valve 1160, a vacuum chamber 1170 and vacuum pump
1180. The valve 1160 1s disposed at the upstream part from
the tube 1150. The vacuum chamber 1170 1s disposed at the
upstream part from the valve 1160. The vacuum pump 1180 1s
disposed at the upstream part from the vacuum chamber
1170. For example, the tube 1150 can be a needle-shaped
tube. The syringe-shaped suction device 1400 includes a tube
1190. The tube 1190 has a needle shape, 1s mserted into the
supply port 33, and then pushes up the spring seat 119.

As 1llustrated 1n FIG. 14, the mjecting step S2 includes an
injection port forming step S11, a tube mounting step S12, an
air suction step S13, an injecting step S14, an injection port
sealing step S135, a suction step S16 and a sealing step S17. In
the 1njection port forming step S11, an 1njection port 250 for
injecting the ink into the cartridge 10 1s formed 1n the car-
tridge 10. The injection port 250 1s formed by opening a hole
on a wall which configures a flow path of the upstream part
from the fourth containing chamber 93 in the tlow path 100 of
the cartridge 10. The 1injection port 250 may be provided on a
wall which configures a predetermined portion 1n which the
ink 1s directly injected thereto. For example, when the ink 1s
injected from the sixth surface tlow path 195 (FIG. 9), the
injection port 250 1s formed by opening the hole on the wall
which configures the sixth surface tlow path 195. Herein, one
of the walls configuring the sixth surface flow path 195 1s the
film 21 (FIG. 2B). In addition, another wall configuring the
s1xth surface tlow path 195 1s the second 1nner wall 735 (FIG.
5A). For example, the injection port 250 may be formed by
opening the hole on the wall using a drill. In addition, for
example, the injection port 250 may be also formed by pierc-
ing the tube 1110 on the wall and opening the hole thereto.

As described above, the injection port 250 can be formed
by opening the hole on the wall configuring the tlow path 100.
In addition, the ink can be injected into the cartridge 10 via the
injection port 250 by forming the injection port 250. In addi-
tion, the 1injection port 250 can be easily formed by opening,
the hole 1n the film 21, the film 57, the film 61, the label 59 or
the like among the walls configuring the tlow path 100.

In the tube mounting step S12, the tube 1110 1s mounted on
the 1njection port 250. In addition, when the tube 1110 1s
directly pierced to the forming wall, the injection port form-
ing step S11 and the tube mounting step S12 are carried out
simultaneously.

In the air suction step S13, the air 1n the cartridge 10 1s
sucked from the air opening port 45 by the vacuum device
1300 mounted on the air opening port 45. At this time, the air
in the cartridge 10 1s sucked from the air opening port 45 by
changing the valve 1160 (FIG. 13) from the closed state to the
open state after the nside of the valve 1170 1s suificiently
depressurized by operating the vacuum pump 1180. In this
way, the inside of the flow path 100 of the cartridge 10 1s
depressurized. In addition, as a mounting time of the vacuum
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device 1300 to the air opening port 45, the mounting can be
performed at any timing as long as the air suction step S13 1s
yet to be started.

In the injecting step S14 illustrated in FIG. 14, the 1nk 1s
injected from the injection port 250 of the cartridge 10 into the
cartridge 10. In the 1njecting step S14, 1n a state where the air
suction from the air opening port 45 (FIG. 13) 1s maintained,
the mjection pump 1130 1s driven and the valve 1120 1s
opened. Therelfore, the 1nk 1n the tank 1140 1s 1mnjected from
the mjection port 250 of the cartridge 10. When a predeter-
mined amount of the 1nk 1s contained in the containing section
81, the driving of the injection device 1200 1s stopped. There-
fore, the 1nk 1njection 1s stopped. At this time, the driving of
the vacuum device 1300 1s also stopped. Then, the injection
device 1200 and the vacuum device 1300 are removed away
from the cartridge 10.

In the imjection port sealing step S13, the injection port 250
1s sealed. For example, the mjection port 250 may be sealed
by a member having elasticity such as film or rubber. There-
fore, 1t 1s possible to reduce the possibility of outtlow of the
ink contained in the cartridge 10 to the outside through the
injection port 2350.

In the suction step S16, the suction device 1400 1llustrated
in FI1G. 13 1s driven. When sucking the iside of the cartridge
10 from the air opening port 45 with the vacuum device 1300,
the valve unit 51 becomes a closed state. Thus, the 1nk 1s not
introduced to the downstream part from the valve unit 51.
Accordingly, 1n the suction step S16 1llustrated in FI1G. 14, the
air 1n the tlow path 100 1s sucked from the supply port 33.
Theretfore, the valve unit 51 1s opened and the 1nk 1s 1ntro-
duced from the upstream part of the tlow path 100 to the
downstream part of the flow path 100 via the valve unit 51.

In the sealing step S17, the air opening port 45 1s sealed
with the film 47 and the supply port 33 1s sealed with the film
35. Therefore, the mjecting step S2 1s finished.

By doing so, the cartridge 10 may be manufactured. In the
embodiment, the ink 1s 1njected 1nto the containing section 81
from the injection port 250 which 1s formed in the sixth
surface flow path 195 at the upstream part from the fourth
containing chamber 93 1n which the detection member 29 1s
provided. Accordingly, 1t 1s easy to avoid mixing of the air
bubbles into the fourth containing chamber 93 when the ink 1s
injected. Thus, 1t 1s easy to suppress adhering of the air
bubbles to the detection member 29. Accordingly, 1t 1s easy to
avold deterioration of the accuracy in detecting the ink
amount.

Herein, as illustrated in FI1G. 9, the sixth surface flow path
195 has a bending section 251. The bending section 251 1s
positioned between the communication port 201 and the com-
munication port 203. Then, 1n the embodiment, the injection
port 250 1s formed between the communication port 201 and
the bending section 251. Thus, the ik injected from the
injection port 250 reaches the 1nside of the fourth containing
chamber 93 via the communication port 203 passing through
the bending section 251. At this time, 1n a case where the air
bubbles are mixed into the injected ink, when the 1nk passes
through the bending section 251, the air bubbles are easy to be
caught in the bending section 251. Therefore, 1t 1s easier to
avold mixing of the air bubbles into the fourth containing
chamber 93.

In addition, a forming position of the mjection port 230 1s
not limited to the sixth surface flow path 195. As the forming
position of the injection port 250, for example, the first lower
surface tflow path 191 may be also employed. In this case, a
method for forming the injection port 250 on the film 57 may
be employed. In the embodiment, the film 57 has light trans-
mission. If the 1nk 1s injected from the first lower surface tlow
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path 191 via the mjection port 250 formed on the film 57, the
state of 1njection of the ink can be visually recognized via the
detection member 29 when the ink 1s 1njected.

In addition, for example, as a forming position of the 1njec-
tion port 250, the third containing chamber 89 may be also
employed. In this case, a method for forming the 1njection
port 250 on the film 65, a method for forming the injection
port 250 on the second wall 715, a method for forming the
injection port 250 on the fifth wall 71e, a method for forming
the 1njection port 250 on the first wall 71a or the like may be
employed. The third containing chamber 89 has the largest
volume among the first containing chamber 83, the second
containing chamber 87, the third containing chamber 89 and
the fourth containing chamber 93. Thus, 11 the 1nk 1s mjected
from the third contaiming chamber 89 via the injection port
250 formed 1n the third containing chamber 89, the ink can be
cifectively 1injected into the containing section 81.

In addition, when the injection port 250 1s formed in the
third containing chamber 89, a method for forming the 1njec-
tion port 250 outside a region overlapping the fourth contain-
ing chamber 93 may be employed in the third containing
chamber 89. According to the method, when the ink is
injected from the third containing chamber 89, the ink can be
injected so as to avoid the region overlapping the fourth
containing chamber 93. Therefore, when the 1k 1s injected, 1t
1s easy to avoid the damage to the fourth containing chamber
93.

In addition, for example, as the forming position of the
injection port 250, the fifth surface tlow path 185 may be also
employed. In this case, a method for forming the 1njection
port 250 on the film 21, a method for forming the injection
port 250 on the fifth wall 71e or the like may be employed.
The fifth surface flow path 1835 1s a tlow path which commu-
nicates between the second containing chamber 87 and the
third containing chamber 89. Therefore, 11 the 1k 1s mjected
from the fifth surface tflow path 185, 1t 1s possible to inject the
ink to both the third contaiming chamber 89 and the second
containing chamber 87 at the same time.

In addition, when forming the injection port 250 1n the fifth
surface tlow path 183, 11 a method for forming the 1njection
port 250 on the film 21 1s employed, 1t 1s possible to avoid
forming of the injection port 250 in the case 23.

In addition, for example, as the forming position of the
injection port 250, the second containing chamber 87 may be
also employed. In this case, a method for forming the injec-
tion port 250 on the film 65, a method for forming the 1njec-
tion port 250 on the second wall 715, amethod for forming the
injection port 250 on the fifth wall 71e, a method for forming
the mjection port 250 on the third wall 71¢ or the like may be
employed. It the mjection port 250 1s formed 1n the second
containing chamber 87, the ik can be injected from the
second containing chamber 87 between the first containing
chamber 85 and the third containing chamber 89. Accord-
ingly, the ink can be effectively injected into both the first
containing chamber 835 and the third containing chamber 89.

In addition, for example, as the forming position of the
injection port 250, the fourth surface flow path 179 may be
also employed. The fourth surface tlow path 179 1s a flow path
which communicates between the second containing cham-
ber 87 and the first containing chamber 85. Thus, 11 the 1nk 1s
injected from the fourth surface tflow path 179, 1t 1s possible to
inject the ik to both the second containing chamber 87 and
the first containing chamber 83 at the same time.

In addition, for example, as the forming position of the
injection port 250, the first containing chamber 85 may be
also employed. In this case, a method for forming the injec-
tion port 250 on the film 65, a method for forming the 1njec-
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tion port 250 on the second wall 715, a method for forming the
injection port 250 on the third wall 71¢ or the like may be
employed. Furthermore, as the method for forming the injec-
tion port 250 on the third wall 71¢, a method for forming the
injection port 250 between the rib 95 and the third partition
plate 75¢ may be employed. According to the method, since

the 1njection port 250 1s formed between the third partition
plate 75¢ and the rib 95, 1t 1s possible to reduce the deflection
caused 1n the case 23 when forming the 1njection port 250.

In addition, as the method for forming the mjection port
250 on the third wall 71¢, a method for forming the 1njection
port 250 between the rib 95 and the first partition plate 75a
may be employed. According to the method, since the ink can
be 1njected 1nto the first containing chamber 85 from a side
opposite to the communication port 181 side of the nb 95, 1t
1s easy to capture the air bubbles with the rib 95 even though
the air bubbles are mixed 1nto the injected k. Therefore, 1t 1s
casier to avoid mixing of the air bubbles into the fourth
containing chamber 93.

In addition, for example, as the forming position of the
injection port 250, the upstream part from the first containing
chamber 85 may be also employed. Since the ik can be
injected 1into the containing section 81 from the upstream part
from the first containing chamber 85, the air bubbles are
difficult to reach the fourth contaiming chamber 93 even
though the air bubbles are mixed into the injected nk.

In addition, for example, as the forming position of the
injection port 250, the second surface tlow path 159 may be
also employed. In this case, the method for forming the 1njec-
tion port 250 on the film 21 may be employed. According to
the method, 1it1s possible to avoid forming of the injection port
250 1n the case 23.

In addition, for example, as the forming position of the
injection port 250, the first surface tlow path 151 may be also
employed. In this case, the method for forming the 1njection
port 250 on the film 21 may be employed. According to the
method, 1t 1s possible to avoid forming of the mjection port
250 1n the case 23.

In addition, for example, as the forming position of the
injection port 250, the first air chamber 84a may be also
employed. In this case, the method for forming the 1njection
port 250 on the film 65, the method for forming the 1njection
port 250 on the second wall 715, the method for forming the
injection port 250 on the third wall 71¢, the method for
forming the mjection port 250 on the fourth wall 714 or the
like may be employed. It the injection port 2350 1s formed 1n
the first air chamber 844, the 1nk can be mnjected from the first
air chamber 84a at the upstream part from the first containing
chamber 83 into the containing section 81. Accordingly, the
air bubbles are turther difficult to reach the fourth containing
chamber 93 even though the air bubbles are mixed into the
injected nk.

In addition, for example, as the forming position of the
injection port 250, a region at the upstream part from the first
containing chamber 85 and the downstream part from the first
air chamber 84a may be also employed. Therefore, since the
ink can be injected from the upstream part from the first
containing chamber 83 into the containing section 81, the air
bubbles are difficult to reach the fourth containing chamber
93 even though the air bubbles are mixed into the injected ink.

In addition, for example, as the forming position of the
injection port 250, the third surface tlow path 167 may be also
employed. In this case, the method for forming the 1njection
port 250 on the film 21 may be employed. According to the

method, 1t 1s possible to avoid forming of the mjection port
250 1n the case 23.
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In addition, for example, as the forming position of the
injection port 250, the second air chamber 845 may be also
employed. In this case, the method for forming the 1njection
port 250 on the film 65, the method for forming the 1njection
port 250 on the first wall 71a, the method for forming the
injection port 250 on the second wall 715, the method for
forming the mjection port 250 on the fourth wall 714 or the
like may be employed. It the injection port 250 1s formed 1n
the second air chamber 845, the ink can be injected from the
second air chamber 845 at the upstream part from the first
contaiming chamber 85 into the containing section 81.
Accordingly, the air bubbles are further difficult to reach the
fourth containing chamber 93 even though the air bubbles are
mixed into the mjected ink.

In addition, 1n the embodiment, as the detection member
29, an optical member having the prism section 127 1is
employed. However, the detection member 29 1s not limited
to the member and as long as the member 1s used for detecting,
the state of the remaining amount of the ink of the cartridge
10, various members may be employed. As the detection
member 29, for example, a piezoelectric element or the like
may be also employed.

In the above described embodiment, the film 61 corre-
sponds to a first sheet member, the film 57 corresponds to a
second sheet member, and the film 21 corresponds to a third
sheet member. In addition, the first wall 71a corresponds to a
first outer wall and the second wall 715 corresponds to a
second outer wall. In addition, the first lower surface flow
path 191 corresponds to a first outer wall flow path, the fifth
surface flow path 185 corresponds to a second outer wall tlow
path, the fourth surface tlow path 179 corresponds to a third
outer wall flow path, the second surface tflow path 159 corre-
sponds to a fourth outer wall flow path and the third surface
flow path 167 corresponds to a fifth outer wall flow path. In
addition, the bending section 251 corresponds to a bending
section, the third partition plate 75¢ corresponds to a partition
wall, the air opening port 45 corresponds to an air opening,
hole, the first air chamber 84a corresponds to an airr commu-
nication chamber and the second air chamber 8456 corre-
sponds to a second air communication chamber.

As described above, according to the embodiment, 1t 1s
casy to avoid mixing of the air bubbles 1nto the fourth con-
taining chamber 93 when the ink 1s injected. If the air bubbles
are mixed into the fourth containing chamber 93, the air
bubbles mixed into the fourth containing chamber 93 may
reach the printing head. It the air bubbles reach the mnside of
the printing head, ejecting function of the ink in the printing,
head may be deteriorated. In other words, 11 the air bubbles are
mixed into the fourth containing chamber 93, there 1s a prob-
lem that the ¢jecting function of the ink may be deteriorated.

If the 1k 1s ijected from the downstream part from the
tourth containing chamber 93 including the fourth containing
chamber 93 1nto the containing section 81, the air bubbles are
casy to be mixed into the downstream part from the fourth
containing chamber 93. The supply port 33 1s provided on the
downstream part from the fourth containing chamber 93. In
other words, the downstream part from the fourth containing
chamber 93 1s nearer to the printing head than the upstream
part from the fourth containing chamber 93. Thus, 11 the air
bubbles are mixed into the downstream part from the fourth
contaiming chamber 93, the mixed air bubbles are easy to
reach the printing head. Accordingly, from a viewpoint of
casy way 1n avoiding the air bubbles to reach the printing
head, it 1s preferable that the ink be injected from the upstream
part from the fourth containing chamber 93 into the contain-
ing section 81.
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In the printer 1 in the embodiment, when the remaining,
amount of the ink contained 1n the cartridge 10 1s decreased or
run out, it 1s replaced with a new cartridge 10 having a sudfi-
cient remaining amount. However, the form of the printer 1 1s
not limited to the embodiment. As the form of the printer 1, a
form to supply the 1nk to the printing head from a tank having
a containing amount of the ink larger than the cartridge 10
may be employed. As illustrated in FIG. 15, a printer 2000
having the above described form has a tank 2100 and a relay

umt 2200. The tank 2100 stores the ink. The 1nk in the tank
2100 1s supplied to the relay unit 2200 via a tube 2300. The
relay unit 2200 1s installed 1n the holder 3. The relay unit 2200
1s detachably mounted 1n the holder 3. In the printer 2000, as
the relay unit 2200, the above described cartridge 10 1s
employed.

The 1nk 1n the tank 2100 1s supplied to the relay unit 2200
via the tube 2300. The ik supplied to the relay unit 2200 1s
supplied to the printing head (not illustrated) provided 1n the
holder 3. In other words, the relay unit 2200 has a function to
relay the ink 1n the tank 2100 to the printing head. Then, when
the remaining amount of the ink in the tank 2100 1s decreased
or run out, the user can replenish the ik into the tank 2100.
The tank 2100 has an 1mnjection port (not 1llustrated). The user
replenishes the ink into the tank 2100 from the 1njection port.

In addition, as illustrated in FIG. 16 A, as the printer 2000,
a form 1n which the tank 2100 1s attached to outside of a
sheathing case (a housing) 2400 of the printer 1 may be
employed. The form 1n which the tank 2100 1s attached to the
outside of the sheathing case 2400 1s referred to as an external
form of the tank 2100. In addition, as 1llustrated 1n FIG. 16B,
as the printer 2000, a form in which the tank 2100 mounted
inside the sheathing case 2400 of the printer 1 may be also
employed. The form 1n which the tank 2100 1s mounted 1nside

the sheathing case 2400 is referred to as a built-in form of the
tank 2100.

As 1llustrated 1n FI1G. 17, the ink 1n the tank 2100 1s sup-
plied from the injection port 250 of the cartridge 10 as the
relay unmit 2200 to the inside of the containing section 81 via
the tube 2300. The 1nk supplied to the containing section 81 1s
supplied from the supply port 33 to a printing head 2500. Also
in the printer 2000, the injection port 250 of the cartridge 10
1s formed on the upstream part from the fourth containing
chamber 93. Accordingly, also 1n the printer 2000, the same
eifects as the printer 1 can be achieved. The injection port 250
of the cartridge 10 1s formed at various positions described
above 1f the positions are at the upstream part from the fourth
containing chamber 93.

The mvention 1s not limited to the 1nk jet printer and ink
cartridge thereol, and can be applied to any liquid ejecting
apparatus which consumes liquid other than the 1nk, and any
liquid container which is used 1n those liquid ejecting appa-
ratus. For example, the invention may be applied to the liquid
container which 1s used 1n various liquid ejecting apparatuses
described below.

(1) an 1image recording apparatus such as a facsimile appa-
ratus, (2) a color material ejecting apparatus which 1s used for
manufacturing a color filter of an 1image display apparatus
such as a liquid crystal display, (3) an electrode material
ejecting apparatus which 1s used for forming the electrode
such as organic electro luminescence (EL) display or field
emission display (FED), (4) a liquid ejecting apparatus which
¢jects the liquid including bio-organic material used for
manufacturing a bio-chip, (5) a sample ejecting apparatus as
a accuracy pipette, (6) an g¢jecting apparatus of lubricant, (7)
an ejecting apparatus of resin liquid, (8) a liquid ejecting
apparatus which ejects lubricant with a pinpoint to an accu-
racy machine such as a watch or a camera, (9) a liquid ejecting
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apparatus which ejects transparent resin liquid such as ultra-
violet curing resin solution onto a substrate 1n order to form a
minute hemispherical lens (an optical lens) or the like used for
an optical communication element or the like, (10) a liqud
gjecting apparatus which ejects acidic or alkaline etching
solution in order to etch a substrate orthe like and (11) a liquad
ejecting apparatus including a liquid consuming head which
¢jects small amounts of any other liquid droplets.

In addition, the “liquid droplets™ indicate the state of liquid
ejected from a liquid ejecting apparatus and include liquids
trailing in granular shape, tear shape and thread shape. In
addition, the “ligumid” referred to herein may be a maternial
which can be consumed by a liquid ejecting apparatus. For
example, the “liquid” may be a matenal 1n the state in which
the material 1s of liquid phase. In addition, the “liquid”
includes liquid material having high or low viscosity and a
liquid material such as sol, gel water, other tnorganic solvent,
organic solvent, solution, liquid-phased resin, or liquid-
phased metal (metallic melt). In addition, the “liquid” 1s not
only a liqud as one state of a material but also includes a
material 1n which particles of functional material consisted of
solids such as pigments or metal particles are dissolved, dis-
persed or mixed 1n a solvent. The above described “liquid”
can be also expressed as a “liquid body™. As a representative
example of the liquid or the liquid body, the 1nk, liquid crystal
or the like described 1n the above embodiment can be exem-
plified. Herein, the ink 1s intended to include various types of
liquid compositions such as general water-based ink, oil-
based ik, gel ink and hot melt nk.

What 1s claimed 1s:

1. A method for manufacturing a liquid container, the l1g-
uid container including;

a case having a containing section for containing liquid;

a supply port for supplying the liquid from the contaiming

section to the outside thereot; and

a detection member for detecting an amount of the liquid in

the containing section,

wherein the containing section 1s divided into a {first con-

taining chamber, a second containing chamber, a third
containing chamber and a fourth containing chamber 1n
a flow of the liquid from the containing section to the
supply port,

the first containing chamber which 1s provided for contain-

ing the liqud,

the second containing chamber which 1s provided on a

downstream part of the flow from the first containing
chamber and communicates with the first containing
chamber,

the third containing chamber which 1s provided on a down-

stream part of the flow from the second containing
chamber and communicates with the second containing
chamber, and

the fourth contaiming chamber which 1s provided on a

downstream part of the flow from the third containing
chamber and communicates with the third containing
chamber, the fourth containing chamber being parti-
tioned from the third containing chamber with a first
sheet member, the detection member being located in
the fourth containing chamber,

the method comprising;:

forming an 1njection port on an upstream part of the tflow

from the fourth containing chamber, the 1njection port
being communicated with the 1nside of the contaiming
section; and

injecting the liquid from the injection port.

2. The method for manufacturing a liquid container accord-
ing to claim 1,
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the case including a first outer wall, an opening section
being formed 1n a first outer wall of the case, the opening
section being opened from the outside of the case toward
the inside of the fourth containing chamber,

the detection member having light transmission property
and protruding from the opening section into the fourth
containing chamber 1n a state where the opening section
1s covered by the detection member from the outside of
the case,

a flow path communicating between the third containing
chamber and the fourth containing chamber, the flow
path including a first outer wall tlow path which 1s pro-
vided on the first outer wall, the first outer wall tlow path
being sealed from the outside of the case with a second
sheet member having the light transmission property,

wherein forming the injection port includes forming the
injection port n the second sheet member in the first
outer wall flow path.

3. The method for manufacturing a liquid container accord-

ing to claim 2,

a bending section being provided in the flow path, the
bending section communicating between the first outer
wall flow path and the fourth containing chamber,

wherein forming the 1njection port including forming the
injection port between the first outer wall flow path and
the bending section.

4. The method for manufacturing a liquid container accord-

ing to claim 1,

the third containing chamber having the largest volume
among the first containing chamber, the second contain-
ing chamber, the third contaiming chamber and the
fourth containing chamber,

wherein forming the 1njection port including forming the
injection port in the third containing chamber.

5. The method for manufacturing a liquid container accord-

ing to claim 4,

wherein forming the 1njection port including forming the
injection port 1n the outside of a region overlapping the
fourth containing chamber.

6. The method for manufacturing a liquid container accord-

ing to claim 1,

wherein forming the 1njection port including forming the
injection port 1n a tlow path communicating between the
third containing chamber and the second contaiming
chamber.

7. The method for manufacturing a liquid container accord-

ing to claim 6,

the tflow path including a second outer wall flow path that 1s
provided on the second outer wall of the case, the second
outer wall flow path being sealed from the outside of the
liquid container with a third sheet member,

wherein forming the 1njection port including forming the
injection port in the third sheet member.

8. The method for manufacturing a liquid container accord-

ing to claim 1,

wherein forming the 1njection port including forming the
injection port in the second containing chamber.

9. The method for manufacturing a liquid container accord-

ing to claim 1,

a flow path communicating between the second containing,
chamber and the first containing chamber, the flow path
including a third outer wall tflow path provided on the
second outer wall of the case, the third outer wall flow
path being sealed with the third sheet member,

wherein forming the 1njection port including forming the
injection port in the third sheet member.
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10. The method for manufacturing a liquid container
according to claim 1,
the containing section including: a partition wall which
partitions the second containing chamber and the first
containing chamber; and a rib which 1s opposite to the
partition wall 1n a position spaced apart from the parti-
tion wall 1n the first containing chamber,
wherein forming the 1njection port including forming the
injection port between the partition wall and the nb.
11. The method for manufacturing a liquid container
according to claim 1,
the containing section including: a partition wall which
partitions the second containing chamber and the first
containing chamber; and a rib which 1s opposite to the
partition wall 1n a position spaced apart from the parti-
tion wall 1n the first containing chamber,
wherein forming the injection port including forming the
injection port 1n a side of the rib opposite to the partition
wall.
12. The method for manufacturing a liquid container
according to claim 1,
the case including: an air communication chamber which
makes the first containing chamber communicate with
the outside of the case via an air opening hole provided
in the case, the air commumnication chamber being pro-
vided on an upstream part of the flow from the first
containing chamber,
wherein forming the injection port including forming the
injection port on the upstream part of the tlow from the
first containing chamber.
13. The method for manufacturing a liquid container
according to claim 12,
a flow path communicating between the air communica-
tion chamber and the first containing chamber, the flow
path including a fourth outer wall flow path that 1s pro-
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vided on the second outer wall of the case, the fourth
outer wall tlow path being sealed with the third sheet
member,

wherein forming the 1njection port including forming the
injection port in the third sheet member.

14. The method for manufacturing a liquid container

according to claim 12,

wherein forming the 1njection port including forming the
injection port in the air communication chamber.

15. The method for manufacturing a liquid container

according to claim 12,

the case including: a second air communication chamber
communicating respectively with the fourth outer wall
flow path and the first containing chamber, the second air
communication chamber being provided between the
fourth outer wall flow path and the first containing cham-
ber,

wherein forming the 1njection port including forming the
injection port on the upstream part of the tflow from the
first containing chamber and the downstream part of the
flow from the fourth outer wall flow path.

16. The method for manufacturing a liquid container

according to claim 15,

a flow path communicating between the second air com-
munication chamber and the first containing chamber,
the flow path including a fifth outer wall flow path pro-
vided on the second outer wall of the case, the fifth outer
wall tlow path being sealed with the third sheet section,

wherein forming the 1njection port including forming the
injection port in the third sheet member.

17. The method for manufacturing a liquid container

according to claim 185,

wherein forming the 1njection port including forming the

injection port in the second air communication chamber.
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